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COMPOSITE FILM, METHOD FOR
PRODUCING A COMPOSITE FILM AND A
FILM COMPOSITE CONSISTING OF AT
LEAST ONE COMPOSITE FILM, AND
APPARATUS FOR PRODUCING A
COMPOSITE FILM

BACKGROUND OF THE INVENTION

The invention relates to a composite film, a method for
producing a composite film as well as a method for producing
a film composite consisting of at least one composite film.
The invention further relates to an apparatus for producing a
composite film.

A composite film of this kind is particularly known from
the food or nutriment industry and hereby serves to produce
packaging which in each case contains a certain quantity of
food or nutriments. Such composite films are particularly
known in the production of so-called tubular bag packages.
Such tubular bag packages are produced by two opposing
peripheral regions of a composite film, or even two separate
composite films, being laid against each another, wherein the
peripheral regions on the sealing layers of the composite film,
which are laid against each other, weld with one another while
being subjected to heat and pressure. The composite films
thereby consist of a plurality of layers which are connected to
one another and have different melting points. During the
sealing process, the film layers having the lowest melting
point melt initially. It is therefore customary when welding
composite films on the inner side of the package for those
layers having the lowest melting point to be disposed as the
sealing layers.

Due to economic considerations, a sealing layer, which
simultaneously forms the inner layer of the packaging is in
this case worth considering, in particular polyethylene (PE).
Other plastics having a higher melting point with respect to
PE as, for example, polyamide (PA) or polyethylene tereph-
thalate (PET), are not used as the sealing layer because these
polymers have too high a melting point so that they can not be
economically welded in the packaging field or the strength of
the weld seam is not sufficient. In addition, the use of such
plastics as PA or PET on the inner side of the package is not
possible when plastics having a lower melting point in com-
parison thereto are simultaneously used. This is the case
because the layer having the lower melting point would ini-
tially melt without melting of the layer on the inside of the
package having the higher melting point in relation to the
aforementioned layer occurring.

It should be additionally mentioned that the use of poly-
ethylene (PE) in particular as the innermost packaging mate-
rial layer, which in turn has contact with a bulk material, is not
suitable as packaging for sensitive food as, for example, min-
eral water, due to the high migration capability thereof.

SUMMARY OF THE INVENTION

On the basis of the prior art, the task underlying the inven-
tion is to further develop a composite film, a method for
producing a composite film as well as method for producing
a film composite consisting of at least one composite film
according to the preambles of the respective independent
claims such that materials can be used as inner layers of the
packaging, which do not necessarily have to have the lowest
melting point with respect to the different layers. The use of
alternative polymers instead of polyethylene should thereby
be particularly made possible. This aim is met by a composite
film according to the invention.
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The invention is based on the idea of using a material, in
particular polyethylene therephthalate, having with respect to
the firstly melting (sealing) layer a higher melting point rela-
tive thereto as the inner layer which has contact to a bulk
material, wherein said inner layer has at least one through-
opening, which is covered by a sealing layer having a lower
melting point relative thereto. The leak-tight connection in
the region of the sealing or the weld seam is also particularly
thereby achieved in that when melting the sealing layer, the
material of the sealing layer penetrates through the through-
opening of the PET inner layer and comes into operative
connection with the opposing sealing layer. At the same time
and depending on the welding parameters and the sealing
tool, the through-openings in the innermost layer break open
under the influence of the pressure of the sealing jaws; and
therefore a preferably, in particular lineary, connection zone
covering the whole surface is achieved in the region of the
through-openings.

Advantageous modifications to the composite film accord-
ing to the invention, to the method for producing the compos-
ite film as well as to the method for producing a film com-
posite consisting of at least one composite film are specified
in the respective dependent claims. All combinations from at
least two of the features disclosed in the claims, the descrip-
tion and/or the figures fall within the scope of the invention.

The use of PET as the inner layer, in particular for pack-
ages, has the advantage that in the case of sensitive foods as,
for example, water, a composite film of this kind is suitable
for packaging sensitive food of this kind due to the very low
migration capability of PET.

Itis particularly preferred if at least one third layer acting as
a barrier layer is arranged between the sealing layer and the
first layer. Such a barrier layer can, for example, prevent the
entry of UV radiation into a packaging and thus increase the
shelf life of the nutriment or food item.

It is especially preferred if a plurality of through-openings
are configured in the second layer, said through-openings
being arranged evenly spaced in relation to each other. By
means of this configuration, a composite film, in particular as
a continuous packaging material web, according to the inven-
tion can be stockpiled and particularly easily processed.

Particularly in the forming of leak-proof tubular bag pack-
ages, in which the discharge of particularly liquid or pasty
bulk material has to be reliably prevented, provision is fur-
thermore made in a particularly preferred embodiment of the
invention for at least two rows of through-openings to be
provided, for a strip-like zone without through-openings to be
configured between the rows and for the two rows of through-
openings to be aligned relative to each other in such a way that
when the composite film is folded over in the region of the
strip-like zone and when the two sections are laid against each
other to form a folded edge, the through-openings of the two
second layers laid against each other are arranged in an over-
lapping manner relative to one another.

Satisfactory results with regard to the properties of the
packaging of tubular bags are achieved if the sealing layer
consists of polyethylene (PE) and has a layer thickness of 30
pumto 100 um, preferably between 50 um and 90 pm, and if the
second layer has a thickness of 8 um to 20 pum, preferably
between 12 um and 18 pm.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, features and details of the invention
ensue from the following description of preferred exemplary
embodiments as well as from the drawings.
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Said drawings show in:

FIG. 1 a package designed as a tubular bag for food or
nutriments in a perspective view.

FIG. 2 a cross-section in the plane II-1I of FIG. 1,

FIG. 3 a perspective view of a composite film with the
different layers thereof for use in a package according to FIG.
1 in a peripheral region, which is connected by means of a
weld seam,

FIG. 4 the depiction in perspective view of a part of the
composite film pursuant to FIG. 3 in the region of the sealing
and inner layer thereof and

FIG. 5 a simplified depiction of a device for producing
through-openings on a PET inner layer.

DETAILED DESCRIPTION

In FIG. 1, a packaging 1 is depicted which can particularly
be used in the food or nutriment industry. The packaging 1
hereby serves particularly for the packaging of liquid, pasty
or lumpy bulk material as, for example, milk, water or
ketchup or the like.

The use of the composite film for packaging of sensory
sensitive food as, for example, water is particularly preferred.

The packaging 1 is designed cushion-like in the exemplary
embodiment and particularly has an upper strip-like weld
seam 2 and a lower likewise strip-like weld seam 3. Such a
packaging 1 is typically produced by means of so-called
tubular bag machines in which at least one composite film
stored as a continuous packaging material web is cyclically or
continuously removed, folded, filled and welded. In so doing,
tubular bag machines of this kind work either with a single
packaging material web, wherein the two end regions, which
are spaced in the longitudinal direction with respect to the
preferential direction, are laid against each other, or else with
two separate packaging material webs which are brought into
superposition. In both cases, further so-called longitudinal
weld seams—not depicted in the illustration of FIG. 1—are
therefore required

It deserves to be additionally mentioned that instead of the
cushion-like packaging 1, packaging 1 shaped differently
also, of course, falls within the scope of the invention. Such
packaging 1, for example in the shape of standard bag pack-
ages, pyramid-like packages etc. can be provided or used. Itis
only essential that all such packaging 1 has weld seams 2, 3.

The production of weld seams 2 and 3 takes place by
so-called sealing tools known from prior art. Said sealing
tools comprise sealing jaws, between which the two opposing
sections of the at least one packaging material web are welded
together while being subjected to heat and pressure.

The packaging 1 is produced using an inventive composite
film 10 depicted in FIG. 3, which represents the packaging
material web mentioned above. The composite film 10 is
comprised of at least three different layers 11 to 13. Polyeth-
ylene therephthalate (PET) is preferably but not necessarily
used as the outer layer 11 of the packaging 1 which represents
afirstlayer 11. As an alternative thereto, the use of polyamide
(PA) is, for example, also conceivable. A second layer as
sealing layer 12, which consists particularly of polyethylene
(PE) adjoins the first (outer) layer 11. The outer layer 11 has
a higher melting point than the sealing layer 12. A second
layer 13 acting as the inner layer 13 in turn adjoins the sealing
layer 12 on the side which is opposite to the outer layer 11.
The inner layer 13 hereby consists of particularly likewise
polyethylene therephthalate (PET). In this case, it is essential
for the sealing layer 12 to have a lower melting point than the
inner layer 13.
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4

In practice, satisfactory results for packaging 1 were
achieved if the layer thickness of the sealing layer 12 is
between 30 um and 100 pm, preferably between 50 um and 90
um, and wherein the inner layer 13 has a layer thickness from
8 um to 20 pm , preferably between 12 pm and 18 pm.

Provision can also particularly be made for at least one
additional barrier layer 15 to be arranged between the outer
layer 11 and the sealing layer 13, as can be seen with the aid
of FIG. 3. All conventional barrier layers 15 in composite
films are worthy of consideration as material for the barrier
layer 15. The composite film can also overall consist of a
plurality of layers connected to one another. It is only essen-
tial that the inner layer 13, which is in contact with the food,
has a higher melting point than the sealing layer 12 which is
working in conjunction with said inner layer.

It is essential to the invention that the inner layer 13 is
configured having at least one perforation or at least one
through-opening 17. In FIG. 4, three different forms of
through-openings 17 are depicted by way of example. The
through-openings 17a are thus designed as round through-
openings 17a, whereas the through openings 175 have a rect-
angular cross section. The through-opening 17¢ is designed
as a zigzag pattern. When using the through-openings 174
and 175, said through-openings are particularly arranged or
designed as a plurality of through-openings arranged adja-
cently or one behind the other.

When forming the packaging 1 using the inventive com-
posite film 10, it is essential that in accordance with FIG. 3
(the case is depicted here, in which a single composite film 10
is used) said film is folded in the region of an edge 18 such that
the through-openings 17 of the opposing sections of the inner
layer 13 are arranged in alignment with one another. Between
said through-openings 17 and the edge 18, a zone 19 is
formed in which no through-openings 17 are configured.

In the exemplary embodiment shown in FIG. 3, only one
region, which has two rows of through-openings 17 arranged
in alignment, is depicted. Of course, it is also within the scope
of'the invention to arrange a plurality of such rows of through-
openings parallel to the edge 18.

When forming the weld seams 2, 3 in the region of the
through-openings 17, heat and pressure are introduced in the
region of the weld seam 2 or 3 by means of the previously
mentioned sealing or respectively welding tool. In so doing,
the sealing layer 12 is melted according to the depiction of
FIG. 2 such that material moves out of said sealing layer 12
through the through-opening and joins with material of the
sealing layer 12 on the opposite side and thereby a permanent
bond is formed.

The through-openings 17 are furthermore broken open or
widened as a function of the welding parameters and the
design of the sealing tool such that a strip-like connection
zone is preferably formed, in which the two sealing layers 12
form a tight connection over the whole surface; and therefore,
as the case may be, the composite film 10 does not have to be
folded back to form an edge 18.

A device 20 for producing through-openings 17 in the inner
layer 13 is depicted in a greatly simplified manner, said inner
layer being part of an apparatus (not shown). In this case, the
inner layer 13 is moved along in accordance with the arrow 21
cyclically or continuously beneath the device 20, wherein
said device 20 forms the through-openings in the inner layer
13. A laser beam device, a punching device or a device 20
comprising at least one knife are particularly worthy of con-
sideration for being said device 20. The inner layer 13 con-
figured in this manner is subsequently connected in a known
manner per se by means of the apparatus to the outer layer 11,
the sealing layer 12 as well as, if applicable, to the barrier
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layer 15, wherein the sealing layer 12 covers at least the
region of the through-openings. Other devices 20 are also
conceivable. The through-openings 17 can, for example, be
subsequently formed by means of a laser device in an already
finished composite film 10; and if need be additional weak
areas are thereby formed on the composite film, for example
for the simplified mounting of a spout or for the simplified use
of the same.

What is claimed is:

1. A composite film (10), having at least one sealing layer
(12), which consists of sealable material and is connected, at
least indirectly, to a first layer (11) which acts as an outer
layer, wherein the sealing layer (12) has a lower melting point
than the first layer (11), wherein on that side of the sealing
layer (12) which is directed away from the first layer (11), a
second layer (13), which acts as an inner layer, is arranged in
operative connection with said sealing layer (12), in that the
second layer (13) has a higher melting point than said sealing
layer (12), wherein a plurality of through-openings (17; 17a
to 17¢) is configured in the second layer (13), the through-
openings being arranged evenly spaced in relation to each
other, wherein at least two rows of through-openings (17,17«
to 17¢) are provided, in that a strip-like zone (19) without any
through-openings (17; 17a to 17¢) is formed between the
rows, the composite film (10) forming a folding edge such
that the through-openings (17; 17a to 17¢) of the second layer
(13) laid against each other are arranged relative to one
another in an overlapping manner and aligned, and wherein
said second layer (13) has at least one through-opening (17;
17a to 17¢) which is covered over by said sealing layer (12).
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2. The composite film according to claim 1, characterized
in that the second layer (13) consists of polyethylene tereph-
thalate (PET).

3. The composite film according to claim 1, characterized
in that at least one third layer (15) acting as a barrier layer is
arranged between the sealing layer (12) and the first layer
@an.

4. The composite film according to claim 1, characterized
in that the sealing layer (12) consists of polyethylene (PE) and
has a layer thickness of 30 um to 100 pm, and in that the
second layer (13) has a thickness of 8 um to 20 um.

5. The composite film according to claim 1, characterized
in that the sealing layer (12) consists of polyethylene (PE) and
has a layer thickness of between 50 um and 90 um and in that
the second layer (13) has a thickness of between 12 um and 18
pm.

6. The composite film according to claim 1, wherein the
sealing layer joins through the aligned through-openings to
form a bond.

7. A method for producing a film composite (1) consisting
of at least one composite film (10) according to claim 1, the
method comprising:

aligning the at least two rows of through-openings of the

second layer; and activating the at least one sealing layer
by introducing heat and pressure, whereby the introduc-
tion of the heat and pressure causes a displacement of a
material of the at least one sealing layer into a region of
the aligned through-openings such that the material of
the at least one sealing layer comes mutually into opera-
tive connection.



